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PROBLEM TO BE SOLVED: To provide fast synchronous 
data transfer even without strictly limiting a physical 
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synchronizes with a clock and correcting timing by 
introducing programmable deviation to the timing of the 
internal clock. 

SOLUTION: When data that arrives at a controller is 
behind a clock RCLK, a memory module on the side that 
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in timing t1 that is faster than the clock RCLK. Also, 
when data arrives at the controller in fast timing, a 
memory module on the side which sends data outputs the 
data in timing t2 that is faster than the clock RCLK. 
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side in accordance with arriving timing in this way. 
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**-T*»3iiH*T»*. 14ttSADl 30[liM§ 10 
*S»trt8JDy^ intRCS»4U D2tf>aj£ 
SffnW*^7 7 7T*4. ft*, ±EA»;t7 7 7 
1 KDtU*«#AttSAD 1 3i:«fBtLTt>ft»S 

[0 0 3 2] ±ESAD13ftl:ll BW«ttSft&2 

1 6 t, -tn-t'tlNANDy— h . 
1 7 5l/d©NANDy- h 1 7 ©IB***— J5\iimz 
««Sn*NORy-M8*6a:!}, 

nfcaERfloiia^.— y fdu 1 -t-tv^tiN and 

ir-H 9Sr/uONANDy-M 9<0lfiM-*A 20 

mm^n±tmm^rLy fdu i twR©«a- * h 

DU2<h, ±E-f >A— ^ 1 SCUACttBEAAAy 
37 7 1 l*60itBt*««Sn*NANDy-l-2 
U> CONANDy- h 2 1 OtH*SfiKl/T9l»S 
*SSIH»t*-f>yW2 2i, ±E-fWt-^2 2 

xy-h2 3fc, ±B— 7*<&iI3£:x:=.y hDU 1 chffi^ 
Olgaz^ hDU2 t^BBJc-tn-enjfASnfcftN 30 
ORy- h 2 4RtfNANDy- h 2 5 i#»t6ftT 

[0033] d^x% *a«a«ttsnfcaftfl©-* 

C05iM3.-^ hDU lTfu31l/^l'AigS£lE]&§ (Forward 
Delay . F D <hB§^T^>) #*jS*n, 
K«*«Snfctt»ffl^fk&*0«3g^L-^ hDU2T'g 
i!A;i/*iI3g!s]f& (BackwardDelay. EtTB D <hB8*-f 

[0 0 3 4] MEftNORy- h 2 4WNANDir- 
h2 5fcL ±EFDTi83iSnfc«^£, {f^B<£>&± 40 

0, »NORy-h2 4klttt»IE«!HW«-»/Satf»* 
t^)-^©lgaZ7 hDU 1 ftONANDy- h 1 7 

©tBa#«*&an. -t©ai*tt*ti6-r*«*©aa3.= 

y HDU2rtWNORy- h 2 OlCftftSW. SUES- 
NANDy- h 2 5 {:ra3(l§SSL^f5--J(0 

ajs^L-y hDu i ft©NORy- h i 8©aaa««i8 

(DNANDir- h 1 9l:TOSntV^. 
[0 0 3 5] *l:B2l:SUcS ADO®jfP*ffli¥lCSi 50 
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/^l/^^ilMIsISSl 2fc*HTiI3£fiD (=D1+D 

2) jewiijisn*. i/w^tts ad i 3ic 

AJjZft. FDONANDy- h 1 7 tNORir- h 1 

[0 0 3 6] (ft*, SAD13l:ll FD^in^ 
£»it/VH>;*iI5l Eltt B d {eft <t UTSiM 

fit, m*At«#BO/t;^<Z>fi['B±3^0*BSWlC 
ffl^f^iiKSAT^ FD^itfr-r^>lE/t;i/7,^S:^± 
^Offil (NORy-h 1 8<DititKD±L*>±tfQ&m& 
tttNANDy-M 70[tl*0i^T^?)fif) 
TfctBSn. BD^ft/t;l/^(7)Sz:^±^Dfi[@tbT» 
ffr2n<5o Z(D/VU7>$:&W)2 J £2>m<D&W)mif- b t 

h 2 4 tNANDy- h 2 5T&3o fs^A tfg-^B t 

JiWCfe^ttOT, tiiif<^;w:Fpi:Aofc/^^ 

ftfBDCgU, IS1D (=D1+D2) *IXFD 

b *> e> m^t s ^vc7)^ss ic{t ^ A^b £ <o n a n 
Dy-h2 i**#AanT*o. «#som*3&<*jha 

[0 0 3 7] u©±5&ffi^SADXIt 
^RCLKO^T^UTii^SA^ItL, ^SB^ 
□ 7 ^ R C LKO-»ltr5?|X'iI8lA^£S 
n. -»B»R*^2:<DiI3iaAS:ffioTrta5i70y^ 
i n t RCWen§. fcT, ftWti7ay? i n t R 
Ctt=RB©RCLK3&^ffiW-StSi'5l:ft*. 

[0 0 3 8] CCT^»*Dy^RCLK©H«STt 
rn«> D + A = TTfc^^, RCLKAW^Tg 
tCF^ffl^n^^ i n t RC^ffiASn, ein^SK^D 
■^RCLK tClWUB-T £ £ t \ZU2>.. 

[0 0 3 9] u^i-J&SADiS/^U^-Jl/S 

lest** d t tcJ: 0 , -^^^ ^ u jl— 

D y ? R C L Kl:B« Llt^ < 5 C 

[0 0 4 01 ft*, FDXlS^n^AMH&NAN 
D^-H7, NORy-H8©t'u*6Xt)BDffl 

rcw s >^o«Kttss»ay- h i rnmzu*. 

[0 0 4 1] CKO«k-5llLTH2(C*risI8STtt- ftSS 
jD^^int RC4^P7^RCLKl:»UXfi 

[0 0 4 2] 03H JLE£ttSft*SAD<0flij££, 
C <D S A D b Xft^ CO A ffi il £ ft O A ffi * A # y 7 T 
t^JZ^Tyo yZm-efo&c ft*. CCOSADTt), 
n»?0 7^RCLK3i^rt»i7Dyi? intRC^ 
ttS»^O ! b<0SWSl/Xt^^ miiCDtmZny 
^TCLK^brtSS^Dy^ i n tTC£f££T£SA 
Dt)ufttH«l:«*Snx^*©T, 
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[0 0 4 3] 0>W2?Dy ^RCLKtt. 1 

2 3 us, Wp'^rclki:»itdio^ 

?D7^CLKH jSJlSD (=D1+D2) £*f<5 

XFCL1 <&ffi^r^>o 

[0 0 4 4] ±E^D-;?CLKStfi:©^Py^CL 
K >A-* 3 3 Kick ORK d y */C LK 10 
tt, -tn-Fn nj@(D515IlHlgS3 4- 1-3 4- nCA* 
Stl*. £n&nffl©SJi@&3 4- 1 — 3 
aK««!«tt$tlT*0. «Q©^iilSlH3SS3 4~llC« 

Wii/t;i/XFCL i e: cogs* ESS 3 4- 1 

*saji/t;u^RCL i*«tB***i*. $)m<Dsm\Ei& 

3 4- l*6ffi*Sn*«Jt/^^RCL ltt, i!3£§ 
D2^nffi*A777 3 5£MftT£C:£tCj;D* 
^□y* i n t RC^bT£tl*^n^>o 

[0 0 4 5] 3d:*, ±E*»EEI8& 3 4 - i ( i = 1 - 
n) CDftfftt, ±E£ny?CLK, /CLK*«A*S 20 
n**9»7t;i/A5B±iaB8 3 6*6Hi*Sti*MW/^x 

[0 0 4 6] B4ft ±EB3K:3RLfcSADfci3W-* 
&mm\El& 3 4 - i ©B»ft«J«*SLTV>*. 
E183 4-iH FD, BD&tPR^&JffsJK (Sample 

Hold , JKTSH£B&»rr*) C0 3-^Offl»*^«|J5£$ 

[0 0 4 7] FDH 2fiCDi7Du/^ K-f >/\*— ^4 
1, 4 2 i 1|^>A-^ 4 3 £7&>e>«J5fc<*nfciS3S 

yh**Tf*. — ^O^D-/^ H<>/\*-^4 1 (C 30 
\*1ftm<DmM®& 3 4*>6<Z>ffi^/WAFCL i£*A* 
*tl. D y ^ K-f >A*-^ 4 2 KttgtfBttft 

( ) #A^2*l£o ±IB— -)5<D2 u>y{7 H-f >7X 
-^4 1 tt. fMW/^I/A/P** " H " <D£€rtC»ftsU 

A P# "H" <0£€rfc:Sjf£U AA^ntl^ "L" O 

m^m{4^seLT "h" ^{f-^mettj^r^o ±epj 

«ttStix*o, c^iitett/- Hi:±!W>;\-^ 40 
4 3(7)A*y-H«?nx^ fit, Cico-O 
4 3OttJ*«-^*^e0)iiSIsIK3 4ICFCL1 + 
1 <hLTffi2/2n*o 
[0 0 4 8] BDH 2i(7)^D7i7R>A-^4 
4, 4 5£im<D^>rt-&4 6£frt>ffitfL$*ltzmm 
^-y h£^rt'5 P —?5<D5 □ y * K-T >A'-^ 4 4 iC 
ttf$IB;iI3gl5]8& 3 4(7)tI/^ARCLi + ! t>L<(4^ 
P7^CLK#AA3n, ftU;£<D£Dy ^7 K<>A-^ 
4 5tCtt^D-/£CLKa<A*£*l2>. JbE— #<&£D 
y^ K-f 4 4*4, SH*^£B*$n**JSP/t;U 50 
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AQ^ "H" (Ofc*K:»flsU A*$n*»Jt/^AR 
CLi + 1 s bL<li?D7^CLK6SKLTffl*T4 i 
iiei^P7?H<>/W4 2ll SH^ 

A* i7 D 7 J7 C L KSSeLTiii^n. ±EP5 

?D7i7Ho;W44, 4 soaj^y— Ktt*iuc 

^4 5©A*y-H3&<a«SnT^*. fLT, d©-f 
>A*-^4 5©aj*m^Waoil2EJ»3 4fcRCL 

[0 04 9] SHU tttt«#»4 7£2ffl<DNAND 
y-h4 8, 4 9i:*6i«Snw*. ±£-2F©N 
AND^-h4 8IC«, ml©^51iilE]gl3 4^&<D»Jt 
WAFCL i £RIE*D^/CLKi*«Art$*L 
±fB*fc&£>NANDy— h4 9 fete, ttJfc-rsftO-r > 
A*-^4 6©a*T**l»a:^0»Jl/^ARCL i t 

[0 0 5 0] ±ENANDy— h4 8©tB*««ffi««p 
g&4 7lC-fey hff^/St LTA*2*U ±ENAND 
y-h4 9©Ui*tt«|g«fiFfi84 7 fc»J -fey hft^/R 
<hbTA*$n^ 9 

[0 0 5 1] ttJ£ft&ffi4 7tt, -fey h/»J-fey h«« 
fc»«LT±E*9W/WAQ* /Q£5?£-f£, 5ft* 
fc, «fll/^AQtttt»«}S8ll4 7#t7 KttKOi* 
\Z "H" itttK *W/VUA/Qtt«»ffJ»«4 7«tU 

•fey httttotfric "h" tst*. z.<D#;m&n 

[0 0 5 2] E3tC*Lfcct5/j:«fi)cOSAD© 

ffl-D ( = D1+D2) 3flf««ilUfc«KjKHi/t;UA-F-CL 
ia*5££T*» &fz. dCDWJt/^l/AFCL 1 
fcP5j£**&, 47ny^CLKcD2-Dg(^yi;i/7,^5?^-r 

[0 0 5 3] ClOP^A f $r^J tf-LTA b£f£ 

0, /^AFCLl^Mlfc^'f,, B#^2*A 

(frfzL. A f = Ab = A) ^Ii@l/c^T/i;|/XR 
CLltfJjtn. f^xi:, WARCL1^4U: 

3^ao/^A*<st%ji*^^*i:-a-r^* 

(A + W) <TtTZ>o &*5, Wtt/^FCLh 

mrcli ^n^Tio a;ux4>itS3o 

[0 0 5 4] /^RCLl^tLm«*6^ 
□ 7i?RCLK03og ©/t;UAtf<8£T*P$-£*T<0 
Pt^^-D 2 tt^i, /t;iAFCLl^D+2*A + D 
2«ttl6*fttf l ^SB^Dy^RCLKO^-f 5>i7* 
l:-atfcrt»?D7* i n t RCrt<f§ 6*1* d£ left 
*. 

[0 0 5 5] 7^:43, D = D 1 + D 2 t^oK&ifi&iLt 
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Z>tzk>. m&aD2\Z % DRtfDl HfctfT 

tmv>~&i&®'&\zxt)znz>mz, ±T<Dmm®&v>B 

D£«J8HfcLT*J<fc«>. OS 9, 7D-;/7 K-f Wt- 
^4 2£fi!if££-fc!-T-|'>A--;$'4 3 (OXfsJ — KCDif^- 
£ "H" Ktt^f*fc»i>Kttffl*tl* ! bOT**. 
[0 0 5 6] cro^WKiSx— *R»lK2IEI»J->;*5 t 

JUrtT^gB? □ y 7 fcGIJ« L/trtgB7 a •;/ 7 

ic, t*m&7 d y 7 \zs.comm&tf toh u < \tmm\ ^ 

T, ^-7C0Attt7J7^S>7*£II|gi5T5£a6l;:. SA 
D <*: LT@ 6 iZyRTZ 5 &*l§i&CO t>®*««« $ tl-5. 

[0 0 5 7] £t*5. CI©06lC^LfcSADti, 13 2 IC 
ynlstcS AD \Z*HsTy"-i?<D Amidol 5 >7"£H3gi5 
>5t8#g£tt;bQL£&©T&-5a<, EI3 CSLfcSAD 
\Ztt\sT7-?<DXtiit>5"( S >7*£fiBijT-l>«SBg£tt 
jDLTffi^-T-S.kplcLTfcJ;^. *fc v El 6 CD S AD 
T«. nSE^n^^RCLKA^F^gP^a->/^ i n t R 

^.sAD'bctit^iic^^^nTi'^coT-. tnmm 

[0 0 5 8] E6tC^UfcCCD^BjCD^l COHSgCOfg^ 
© v-Xt" Afffiffl $ tl-5 S A D &9z<Dm 2 © *> CO igfj: 

\z. m2^ommD (=di+d2> &G-rz>mm®K 

<t, I3 2 4"<0£ij73A*-.7 7 7 1 4 IC^*.T3S2*Ie]S&2 7# 
Ktt£,nTV>5.&(0 2 -?-CDffiC0«|jE£«E 2 CO 30 

t>OtH«4©T. ttT. D2 tgS: -5* Ic^UT©* 

[0 0 5 9] ±ie31MES& 2 6 31JED 1 SftSA 
77?51i, CC0A*-;/ 77 5 1 COttl^Tj^g^tl, d 
©Ay77 5 1 ©fflaSB^Snfc-J&ISrad 0 tUTM 

PSfHd 0 £|W)l?©&$F3d 0 7t*ttA'->7 7 5 1 (Ott}7j£iI 
SLTS5 2©a3gtB**f»*Biailig«5 2 t, CCOpJ 

^nA777 5 3t, ±gBnJ^iI5£gR5 2T^#S*l 40 

zmi (Dsmiati^^fmmD 2 ^^7775 4 
tfr*>mi$.istiT^2>. -en, ±ieys*-y77 5 3wai 

A^SAD 1 3<DFD\zm&2t\Z>. 
[0 0 6 0] ±iejiJI|HlSS2 7 li, ±ieS AD 1 3COtB 

jj&m&tmzzwmfeznfzmmmmd oica-fu n 

e, ©ttWfc «fc 0 mumnifi dOMltd 
2*15*2 ©»«aia£»*pj&ai£» 5 5 <h. dCDBJ 
SiiJ£gB5 5T-i#^»tl^m2COil}iati^€-§Wil}ttD2 
$ft^A7 77 5 6i, ±Ei5ja«JS«5 5Tf*6ft 50 
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5* 1 coastBTJ^S^JIJgD 2 ^^'777 5 7 
t*e>M$nx^5. fLT. lffiA'77 7 5 6, 5 
7 coffin, ft&fay 2RCLK\zmmLtzfa&fa 
y^intRC, i n t R C t LTtB7j2n5. 

[0061] mm\3i^2 6fci2^e>nT^-5pj^ 

i§5£gB5 2te, *lco®5gtii73<t*2coii5itli73COg}l 
RP.W*lcBS2*lfc— SI^IBId OftcDT, ftlzM&m 

&2 7»cfcpJ^3iM8B 5 5 7i^^^nTi3 0. CIcopJ^ 

g&5 2/&<ffltie,nx^5. cintiHiUBisicio, as 
0SS 2 6 ic^H-^nx^^yN'-y 77 5 4 is. -e©m?w 

ftil©0&gBJ;:#y£2n&V>©T\ iCOA-y 7 7 5 4 
B8-f5C:<»:t>nJf^Ta&5. b/0>U ^07^ int 
RC*»*fc»fc^rSCiI3g«5 5lCA*-;/7 7 5 6 £&gt 
^J^S31S6 5 5tC«-r5ft^fri[S)i;ft^ 
^^^J^fcit-SfeJOlC, pJ^ajilg&S 21:^7775 
4£tg^LT^5. 

[0 0 6 2] dO«t^3te«|j«CDSADOai*WJ4l(lfftt 
m2\Z^Ltzh0tmmT'^K). T = D + A=Dl+d 
0 +D 2T$>5^6. fl-g&7n-;/7RCLK;fc£rtg&7 
D7^intRC $TCOMSST-«D l+A+d0±d 
+ D2=T + di)ioX, ^SB^D-yi7RCLK{C*fL 
Tdfc*»fnfci"f 5 >if*W-3fii%i>i7Uy{7 intR 
C ^±t*ui*<X^4. ft*5, A'777 5 7^e. 
tB7J2n-5rtg67D-y7 i n tRCIt ISWdO 
©A7£iiiTai7j2n-2>©-C, ^D7?RCLKi 

[ 0 0 6 3 ] ±S5pJ^a5£gB 5 2 . 5 5H 9\-&fr<b<D 
[0 0 6 4] C1CO[eJSS«, mfiilJS*? 6 LenMH 

l, . ift?, cos-isjij*^ *® 0 mr<t 

•PJCLX^-I). «^co®0tBL{Ctttt&cO7,--r-y5 1 lHlS§ 
6 2*lfflt»5ft«. ^COT.'f -y^lsISS 6 2 ICtt. 

tiTi-si^d otzirmmzntzfto&i (ommtatu 

&2>fzlt><Dimcr>7>-1 -y^m&Q 2 - 1 mmmffltf 

d 0 lC*f LX d tzimm2tl2>9c<Df& 2 CO@Mtti73 
*fca&OM!ftfl©^-f y^E»6 2 - 2 tfrZUZ. Z 
n^cOX-T -y?[HlSS6 2 - 1 . 6 2 - 2 tt-^n-^'tX. El 

8 (c^T«k o tc, m^mfi t »«s«{fc <h (omzmmzm 

^2n/i^-n^tl2<lcoP^^^;UMOS h5>y7^ 
6 3. 6 4SyNff^MOSh7>y7?6 5, 6 

6 tfrztto. y^yjT.z 6 4 «t 6 5 coy- h»c±is 

n. h z> >i>7~ 9 6 3 coy- h!c$iJPP«^/T a p i 
( i =0~n) 75^$S2n. (-7>v7^ 6 6©y- h 

h'-f >y\*-^6 7i, Pft^MOS h7>->'7^6 
8 tN^t^MOS h^>v ; 7^^' 6 9 tfr^UO* ± 
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CMosiw-f >n— $ i o t^biM^nxu^. 

[0 0 6 5] ±iB^lc933im^£f#&;t#©xW-.y7 e - 

ihiss 6 2 - 1 it. ^wo)a±mmm<Dmifm<Dmi^m. 

d 0#»&tt«W{HlXS?6 1 Qi&?JtiMft.&£i*l9e£ 

nxto, z<d*-i y^®&6 2- lizummm^/T 

a p i tCffi^-r^ff^t LT "L" *<, f&JWf^Ta p 
i ICffi^-r-Sffi^iLT "H" *«fl!H^«l6SnTl»4. 
ft^T. CO^yfBKB 2- 1 ttfitBSftfls U Z\<D 
X< 5/^S»6 2- l#tt«E*nTV»4#ffi»Jg3lSTF6 10 

£©yW y^®&6 2 - 1 CDttS^y- h* (fixed out) 

[0 0 6 6] ±s2JS2cD3Ij&aj#£f#3;t#c7>*t 
&©yW y^^6 2-2<Do*><Dtzt~— OiZ. UWm 
^/Tap i tbT "L" **, MWfe^T a p i ilX 

"h" a»#«esn. ccD$ij^m^^«ss^nfc7.-<^^ 

ESS 6 2-2^gg$tlT^-5>¥{4igS^6 1 <D\M.m 

««u*©«*&«a*?*n. »2©iiKtH:*j (out ) tu 20 

Xffi*Stl5. f l/X, A7J i n S C <0tztz—-O<D7, 
■i-y^^6 2-2©tti^y-K^T<7?iiMB#F B 1^, 0 
6*<Z)d 0±dlCtB^LT^^>. 
[0 0 6 7] -hKei.fc^tCjfi&WT.-f -y^[HlSS6 2 - 2 
it. frJWf-if/Ta pi. T a p i icSo't^T ^3**1** 

[0 0 6 8] 0911 ±H3«S<@<7)^'r ^1188 6 2- 
2 0*iJtSPtCffiffl$n^>§iJ^HI-^/T a p i . Tap'i5 

[0 0 6 9] 0 9IC^$n^.lHlSST-«. ■tn-€ : n*«2fl 
©uyx^S^tTElKUi^y h 7 1 fcttftfflafe'*, £0 

sg^n-y S7 i a^-en-enaisgT-s 2 ~D<z>mmm 

a p i (/Ta p i iCO^TtilEl^^BS £ 
U 2fflgi©|W)#3ff^<!> 1 . $2iiy7hi§Rs f 

tRi:;sy7hi?Ls f t*««i(&ans. 

[0 0 7 0] «&B WtsJSgZL - 71-71 CD T as icte® L 
fc r "1" j r "o" j it. k 7 1 lets 

^^nTl^^n-? r n2<ilcr)l/^X^<7)ieti.*':Mi£:7KL 40 

x*30, r "1" j t r "o" j ©iggcTjftsicttJ&L 

fcftijffllfi a p i (D&tf "H" iZ^nZ, m^Lit. H 
9Trte£#>£ 4#gW(5]ifgj.- -/ h 7 1 rtC5 2<@c7>Uv 

x^wEt&tftga* r " 1 " j t r "0" j uv>-e. 

^iOt£Slw*flSLit*]Pffl-^Ta p 6# "H" iCStl 

[0 0 7 1 ] UMBttteTtt. B7*© Trnj 

-y^-[H)gg6 2-2 II«Jg^tl^>$iJiSlfi^Ta p 
Tit "H" tt£Z>£o\Z. h 7 lftCD^tl^ 

t\2m<DU'J2.^^-ty -fe h'&it& V> i>7, 50 
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^co r - I- j . r "o" j ©ttjsat. ftcommm^® 

1. 02<!:*y7HlfRs f tfcL<ltt->7hi# 
L s f t icStJ^TU^x^ HBtt-fofe&K&ffirf 

[0 0 7 2] ±IB|5|^<f#cD l . ci>2«^SiC3i-fe±^ 
5/i;UXT£9. £->7 Hf^R s f tWS>-7 hff 
§Lsf t Iiin608§*» "H" C0i:^tC[5l^-^ci) 
1 £ fete <1> 2 ICft^TU- r "i" j 

r "o" j co««8&-f-n^-*ti* ! bL<«2E^(piic-o© 

V v 7. ^ W) £ it £ [f ^ T* * S . 
[0 0 7 3] 01 0H 0 9lCi3W^> l[@c7)[5igS^-r.7 
h 7 1 OBH<i:BBiJ«*Sl,T^S. HK:*V»T. 7 

2, 7 3^*1**12®^ <D Alii fiffiffl&m 

^ 7 2cDttJ^i&/ i , i , WoWVXZ 7 3<Dttj*£ 
/i+1, i + 1 <hT-5<b, -^CDI/>?X^7 2©ci}^ 
/i t^*t&m{5«tWF^{C«3<l©N5 i -V'^;i/MOS 
>->*7.^7 4~7 6/0<ttJ"JIC&igS£*-U — JjCDUiSX? 
7 2C7)tB* i t&iti>m&t(DffliZit3mcDN3 L 'r *)VM 
OSh7>yX?7 7~7 9*»it?!lfc«ttSn, mjS<D 

W7.2 7 3<D&t)/ i + 1 tm&n,<&}i<Dm\z\t3® 

©Nft*MOS K5>yX^ 8 0-8 2tfiWM\Zl& 

wizft. mxoi'isx? 7 3<Diht> i + 1 iz&mm&ii 

OffliZitSmVN^'rZ-KMOS F7>yX^ 8 3~8 

5 tfm.&iizmm-znT^z>. 

[0 0 7 4] ±IB h 7 >>?X^ 7 4-7 6 ®y- h iC 
ti. P«-rSgf(©COlHJSgJ.ny h 7 1 F^CDUv'XiS' 7 3 

<omt) i - 1 . ragnm ^<i> 1 2?sci/*->7 hft^R s f t 
^n^'niis^ns. ±iBh^>> ? x^7 7 — 7 9© 
y-Hcn iHjuiagsrL-^ h 7 1 rtwi/^T.^ 7 30? 
m^/ 1 + 1 . mmm^® 2 ms^yy ki^l s f t 

^n^tl^^tl^. ±IBf-7>y^^8 0~8 2co 

y— hicii, mKmn^—v v 7 1 rtc7)i/->*x^-7 2<d 
&t> i . fsi^<f^ci>2]SL^->7 hmnn s f t*^n 
^•*ti^$g$n-5. mmz. ±mh7>isx? 8 3-8 5 
©y- Mete, B»-r*«aoia»3.=^ h 7 1 pwu 

V7,5> 7 2(DtiiJ]/ i + 2. W\M^s ^<t> 1 RlftZzs? h 

[0 0 7 5] fUX. ±121/^7.^ 7 2©tB7J i t l/y 
7 3<D\hf}/ i + 1 t^NANDy- h8 6 
$tl. CcONANDy- h 8 Sfrt>9t<Dfflmm^/T a 
p i^ai77$n-5„ $ t>\ZZ\<DmW\m^/T a p i *w 
>A'-^ 8 7llttjg$tl. dC0-r>/S-^8 7^65fecD 

mmm^T a p i ^ttiTj^n-s. 

[0 0 7 6] ft*. Z\(Dm 1 0 IC^L7cilHl!g3.--> h 7 

1 tcp4g-r*Htlg:©[E!SS3L- •;/ h 7 1 T«. 7 

2 ©tB73X i i^-CODUSea.- y h 7 1 F^C0l^> ! 7.^ 7 3 
<D£i37J i - 1 LZm^T&lWm^T api-1. /Ta 
pi-l7j^fi£$n, Z\V>m 1 0(C5SLyclel?S^-n-y h 
7 1 tcK^r-SmScOESg^L^ u/ h 7 1 T'tt, l^vT.^ 
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7 3<D&tl i + 1 t<Z<D\s\&3-~y b 7 1 rt(Ol/yX? 

7 2<D&ti/\ + 2 tim^xmrnmnr a pi + i, 

/Tapi + 1 #±JG£$n*. 

[0077] ^ichi otsriais^.-y K7 K&iwe 

8 7 ©»AT*«*W«tT apiin " i& 

^(Dmcommm^T a p\t "b M t& 10 
r "i" j £ r "o" j o^B/ctoT', hi 6©0»t 

<J> 2#£-&±*t*£*fc*>':7 hfi^R s f t€r "H" 
^■T^i. h?>?W 8 1 , 8 2 3&<*IC5j->-r*. -t 
LT, une>Oh7>yX^8L 8 2 CSL/Tl^Ji 
«SnwSh7>^8 0**1^X^7 2<Dttit> i 
("1") (C^UT^->«SglC^n, l/y7?7 3 CDfitS 
i + 1 ^Cne»3i0h7>y7^ 8 0 — 8 2^ 

L/v^X^ 7 3(Dffl* i + l*t " 1" KKIfcU 

tO 0 7 8] ±fB <t>2Hfi\Lt>±WZ>tg\Z& 
y7hMLsf "H" \ZTZ>£* b7>zs7>f? 7 
8. 7 9^l:t>n. f LT, ^n?»(7)h7>yX 
^ 7 8, 7 9 ^*fbT®^SgE$nTV^h^>> ? X^ 
7 7i^y^^7 3©iB*/i + l ( " 1 " ) fcjSDT 

h5>y^ 7 7-7 9S*LT»««fl:l:J:t) "0" 

icsa^sn*. :ni:i:o, u>*** 7 2<Dttiij \ a* 30 

"0" KjRtEU r "0" J <OVtmtf%35fa\Zzs7 bts 

ntzz t\zuz>o 

[0 0 7 9] zs7H£\*m$im^<Pl* <P2&±#>Z> 
fi\ &is7 Mf-^R s f t ^-£.1/7 hfS^L s f t £A 

[0080] mi i\*±nmi&<DMmzmzzsXTi±-c 

[0 0 8 1] SAD9 1H ^D 7 ^Ult£i$n 
snSB^D-/d7TCLK*SWTrtfi6^0u/i7 i n t T 
C ^tH^"r^>o SAD9 2H ^Dy^/t* 

±^eifHn^>^g5^ D 7 ^ R C L K erg^TKsBBv n 
7?intRC # ^ffi^T^o 37>Hf3-^9 3 

SSAD9L 9 20Sftff^$iJffl)-r^>^Jffll[HlK9 4, 9 50 
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[0 0 8 2] ±fBp£j$ffil£]8§9 4, 9 511 ±IB&SA 
D9L 9 2^45W<&^-< 5>y«a»f^*$ttft^S: 

[0 0 8 3] 7 r -^A^*J^lEl8S9 6lt ^*'jD>h 
»#i&**fr5IRfc» ±BSAD9 1*6B*Sn«ft 

zcD^-fTsbu-ym^zmm^T^-? 
tt-rs. ^-^tt5^*]^iHiss9 7it #«-r***i>* 
±ESAD9 2*6a*sn*rtWp 

[0 0 8 4] dOcki^WjEjco^^u^e^i-^fcin 

H SAD 9 1, 9 2-tn-PftT, M^D7^TCL 
K, RCLKrt^ftg&^D^ intTC, i n t R 
C £J£tC, fi^0SADTrtgP^7P7^ i n 

tTC, intRC ^-fS>^«8SH*Ct*« 

[0 0 8 5] H7lC«U*:pHCail«fc4Jlf»Tii 

«»ftck0t>(S^«ift»O^Dy^CLK (TCLKS 
tfRCLKfcffiS) fcnJBUTBffiOA-^ 

[0 0 8 6] B12H ±I2^D«y^CLKtC|Hl^bT 
«AB ri 0 0 lj i^5 4 1:7h©/^7hr-^* 

[0 0 8 7] $Uy$\ZWim\sTT-**&tlT*V>1fi 
AX±CDffi«fctt*SM«*C^ D y i7 CLK \ZWlM L.T— 
iAtfCDfi^^ U tya-jbT* 0 > <J ^a.— ;I44 

[0 0 8 8] ffiJSr, ^n ! y*ICW«LT7 r ->tHi*'r 
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[0 0 8 9] 0 12Ttt, "f-^Ts hu-7(Di?1 £ > 
Kt^-^t<7)fl[ffim**tt»tl»^ ri 0 0 l J 
[0 0 9 0] J □ 7 i7 C L K l/Tf - ^ ©fifi^I 

n*t, ^oiA^n^x-^ti rx i o o j osr^j; 

U& % rxj fcMFJ6*jt»T*. pJ«il3£* 

>$f*iIS1i:*£5l:\ ft©lOTP«»T a p I 
3>hD— 5«I*6n , 7>KTfT^. iEL< rioo 

[0 0 9 1] STtfMf-^T a p i n "7 >F«c<tt? 

f t/Lsf t ^aj^sbf^^^-rn^ctvio 

[0 0 9 2] ^-^ffi^lC*tLTte, ^P7?CLKi 

*<5>^£#»*.fc5fc*9W«*tTa p i CDI£££:3 

[0 0 9 3] ?D7^CLKI:*HTt-^^)WI 
® 9 &S*i£> x-^te rooixj O&Jg 
©J:-5«cttD, tt^&Sftfcx— *tt rooixj ttt 

ySrJt»«>«t.'5JC, it^SlPfg^Ta p i (Z>R5£*3> 30 

[0 0 9 4] ^-^ffi^iC^LTte, ^07^CLK<t 

<©^-f 5>ifSiS6-&«)-i'5JC#JW(t#Ta p i caf£;£ 
£zi>hp — ^^^>c7)n^> KTfTti, :□ > h □ — ^ 
IEL< ri 0 0 1 j ttt*ii**<t-5ic-r*. 
[0 0 9 5] ^{C, P> hD-5tft^^ijqEv?jL-;i/ 

[0 0 9 6] =i> hD-^^b/^U^ya-M^Iffl 

[0 0 9 7] 5fc<7) r i 0 0 1 J fr*>tlZ>4 \Lv h<D^- 
^/^->Sfflunil f&H3{i-*§T a p i *Z<D£o\z 
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[0 0 9 8] (i) rioou o«k5ttf-^- 

>^/ : 6 , J : &ya-;H:T-^i:LTt7hT^. CIO 
J0o< 0 £ Lfc*-fS>yT?-^SWT, lfcfyh 

[0 0 9 9] (2) ^^rU^v^-^O-r-^ttS^^-f 

Utya-jKOdlWBfT a p i £*T LTRJtT*. 
[0 10 0] RlOiJftfitiTO^tytya- 

^ U a-M^©T-^ t)3 > h P - 7^^ P 7 ^ 

[0 10 1] (3) ^^E'J^:^^-;KC^^^x-^^ 

%mft#f<D?^ ^ >if) -et^v^JzL—Mzmirt 
Z2>hu-y\t. =3^>KiCcto. "f—^n^-yt^— 

^-f ^ >y<0#JW«#T a p i £T6 LTRSt*. 
[0 10 2] K±Oct'5 7tJ:¥Ml*x-^^t7,±<0^:T^ 

^D7^TCLKl:[S|»5LTT-^SUi*tnH 
[0 10 3] Z.n\Z£0, jL^tJ^z/zL—MZlort&'oJ 

[0 10 4] *i^C10^Bjo^2(D^li60«S8(COV^T 
HI 3£#ggLTiKBq-f £> e 

[0 10 5] 0 1 3\tC<DftW<Dm2<D^m<D&WZ& 
S^^'J^-FyXfA ^>«KM & ^ p ;/ £ «i J* £ * 
"To D>hD-7MECWP7?CLK (TCLK, 
RCLK) £ffl*U CCO^D^^SrttRO^^U^y 
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zl-JIMM (HTttl«©*5*LTl>*) tf&tfWLQ* 
ZL<Di7 0y/7(D5>-15. >^TD7> F^f-^S^t 'J 

— yMECtepny? CLKtLXftcppayZTCL 
K, RCLKch^tC, Cn^i7 Dy^TCLK, RCL 
K<D2B<Dmm*ft-D>7Uy!;7S I GN, RSIGN 

[0 10 6] fit, ^'J^yi-Jl/MMOr-^/t 10 

(DpnyZTS I GN, RSIGNSftK jDyJT 
CLK, RCLKOflR#Bt*»#B€r«SUT*C14: 

rtX&ftSblzfmTZJ: o \z U/^>^^AcoS*tcr?^ 
Ttt, **W#fcJ:*««l¥lO-8297*C!)m«T»b< 

[0 10 7] ±|g^D^i7TCLK, RCLKS^n 20 
7^TS I GN, RS I GNOfltfBW«£Ell 4<£>^-f 

X\ ^^Utya- ;i/?it)3>hD — ^#§#®£i7D 

m$L? u y ? \zm&lsfz 

Toj , ^^□•^TCLK, RCLKO4^±*«0 
KI^JSiLfcfcOKlte r U j , jlt±3a«0H«BIC 1 8 OS 30 

fctt&Tntz?^ *>#\zmmistz*><D\z\z rdj 

[0 10 8] Z<D&vUffij&<Di/7>^A\Z£>\,yT. TC 
LKiRCLK©tt«A<3 6 0g* 2 £ T^ttSOffi-f 

ctO, £0±5l:»et5TCLKiRCLKtSHI 

^if£i2tO*-\* ^ T^-^pXEfilSrfT-J Z £&X% 

Z>frZm*ATZo *tz. tpfflVf-f $>^M^SM 40 

[0 10 9] B 1 5 ic^ D^^/K7;±<7)S?i^)3:^C0^ 
mT(OTCLK£RCLK(&&ffiBII«£ST. TCLK 

[0 110] n > h> D — 7MECiS»50J DyJttTC 
LK, □>hD-7MEC^?D7^liRCLKT'$, 50 
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fcD7>FCJ*UT^ S >^ t BfciEj&fcLTx-* 
* R C L K L If- * A*X tC*-a-C*ft tf * 

£vmz^-?izQzv^ ?)W±\:&zthu^o 

[0 111] ft/t'Jtya-AMMtt^ ^ >y t A 

t^7>F$§WT^-i'$>y t B7^e>— £(D1M£7;^ 
[0 112] (1) TCLKlCWMLTlfc9i^je:3V 
ttlttS, TCLKKH«ILT*DaA;«37 

[0 113] (2) ^-f tMCDitSORCLK^ 
& R C L K tcHJB LT1M Z O > h LifcBft-fr 

[0 114] ±EOf«TRCLKW ^MTCL 
i^n^^^U^ya-jl/T^^y hD-^C7)ifi< ICS 

^-tf-^$ RCLK (wfW|»8 lTf-^/U CHHi** 

[0 115] CiniCJ:oT=i> hD-^^TCLKCO^ 
-f ^ >^ t A^RCLKcO^-f ^>t? tB^D>hD- 
^-CCD + BB^-f ^ >^ t MS^UTPWW^t^ 
T^£CDT* 3>hD-7i:^T37> K£UiLTS* 

X JiT-cD&ficoMte^ < ft < ft Z> 9 
[0 116] ft*3> femm<D2 ay {7 TS I GNv RS 

K, RCLKOfitB^l tM *JI/iU±2lM*;U*St£ 

fftfr^ i7 0y{7rt7><D)],— 7i!)*9ayt? (TC 
LK, RCLK) ^fflJIBfcJt^Tfi^ TCLK^RC 
L K £ LXM o T £ )t £ £ IZ 2 *9-f £ ;|, £ TgIP5K^ 

[0 117] ^IZ^^E U ^^jl— ;i/MM^=i > K □ — ^ 
ME CT*±puT , w?i' 5 >^ t MSKjrr 

[0118] Bl 6ttTCLK*ftttRCLKl:H»!l/ 
Tf^ btltlSM^ d 7 ^ T e u S /:fiR e u , 

□ 7 T o u S fcttR o u ^it* St. :tlb 
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T£* 0 

[0 119] £C7)*-<^>^ tMH TouitllTC 
LKO^-ftl^COIt-f (Ctl*«iLtfCLK 1 
-T^>) »w#UT0*:ttii*lfcRo uJfclJRCLKW 

rtifrw^ z )\> (dnejAtfcLK2(h»t^) a* 

CLK l^b 6/2t£rtmfttz.$'i $>tf 
lc*£LT*D, KTo«k5tt*ft-pff 10 
[0 12 0] ~?Ut>t>* CLK20CLK 1 lC*fT Sil . 
n (5) ^CLKlCDCLK2tC^T^>iItl (2r- 
<5) (fcAar8CLKlifcttCLK2C!)TO i:l 
Ti^A, CKDJltlO^^Ojin (r-5/2) Ogtl 

i^CLK HM£JUST<Dilft (r + a/2) ^^b 

[0 12 1] ^{:, ^SAD^^T±ffi^^^>^ 20 
t M£ff S*#Majft*0 1 7 <7)^-f ^ >if^*- h 
&m^TmwrZ>. TCLK£RCLKtt#r9^Lj&T 
M^T< ^ Ciilci: D> T C L K £ R C L K t OPpIIc: 6 
tt^ffiffiSS^UfciT*. :©tt«8tfli0*5 (3 
6 0*2) gTfe^o Janice £oC7)|K£iJ£?hLT 
ft^fc**, HI 7Ttt±fp]^5c91<D^Vifce^D^i7*v 
£*f t MO^ ^ >^ t M e W6n««fS« 

aj*£(0T£(B*£tt*B8L*:. 

[0 12 2] ^fRo u<D r l j (D&'f $>{ffrP>j&& 30 
<5o S AD*ffi liTR o u iS»0T o u C0»jiiS:T 

G>Mm<D&\Zft&{7 U <y {7 <t> e & T3j 4>^<^>^T 
5&±-?Z>o ^D 7 nCLK, RCLKC7)^g8^r iT 
R o u t T o u (DfflCDmMMte 2 r - 5 T£><2>7^ 

>tft\£'&<DT o u icoa^g^To T4j CO^-f 

r 5 j ^<5>yT584t*. 40 
[0123] r2j Uj *T£>iS5iteTo-uC0jg 

J$K#L< 2 rt^b, r 3 J 7^6 T4j STO. . 

Tttfc5<P etTo uOiiSSSte r 2 J Uj ST 

<Biisi«rt>e>, r 2 j a>e> r 3 j 3LT~<D&mm&5\^T 
t + 6 /2 tuo. r 4 j a*e> r sj ^T£os@ifc: 

niC^L< r -i- 6/2<h^:^o + 5 

>^T£>0. Te utR e u ©*«>S4>P B 1co^-f 5 >^ 
[0 124] COJ:^l:^D7^TC.LK, RCLKO 50 
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5-y-<*^Ti&gft*-f 5>^ft*^»6n*. Ell 7 
+Rtf±EIftET<0*A*e to^^tnH Tou 
*^5/20)^^$>^Tg§MoW#e»n, tMet 
t M o ££;bt!-ntf gl 1 2 IcisttS ^ >^ t Mtim 

ens. 

[0 12 5] #£±1201 6,01 7TKWbJfcrt»27 
Oyi'Tou, Rou, Teu, Reu^MT^rtSS 

8^#fi8UTiftBJ-r^. 

[0 12 6] 018 (a) UJD'^TCLK, RCL 
Kc7)ffiS5: e £»R o €r*WS jfc*<&«^T 2 £fcteR 2 
£f££>tH]8&£^LT:feO, TCLKfcKttRCLK** 
AASnM777l0 1t 4 TSIGNfcKBRS 

iGN^A*an**»R (*«Ttt3gi:)-««»tta 

*lfc/ty7 7 1 0 2 4SONANDy-H 0 3- 

1 0 6£*>s«ric$nTt>a. 

[0 12 7] nv*7 7 1 0 1 Offl*tt, NA 

ND^- h 1 0 3co-^X^«ICSSLTA^^n^<k 
*l:NANDy- h 1 0 4 CD— #A*«KlKfiLTAa 
$n5, 3aK«««SftfcAy77 1 0 2 (£>f£©(£>/\* 
777l0 2Offl*lt NANDy-M0 3CDffi^A 
aSBtN ANDy— h 1 0 4 <&ffi;#CDjReA 
■?nttlg$n^)o ±ENANDy-M0 3^ffl*liN 

ANDy-n os^AMicM^n^o ±fgN 

ANDy— M0 4C0tB*ttNANDy— M0 6 CO— 
JjAJimzm&ZtlZ. ±|BNANDy- h 1 0 5, 1 
0 6CDfa^A*SSf4SlMCS^^>NANDy— h<Dltitt 

[0 12 8]tftt)^ H18 (a) fc«LfclS»«, 
2 (iONANDy— M 0 5, 1 0 6«kO&47U7y 
7D77C^T^D.^ (£><p§& e 4: W» o €r» 
«)<Ofi^T2*fc»iR2*fPt>T*50, T2 (R2) tt 
^D^c^D7^TS I GN (RS I GN) "H" 
©t#(0i7D7^TCLK (RCLK) <D "L" ^£>il 
^T "H M 0 &Arfz & D>;^TS I GN (R 

S I GN) ffi "L" ©tf^D'y^TCLK (RCL 
K) <D "L" -xcoM^T "L" te*3. $uyt? 

TCLK (RCLK) > TSIGN (RSI G.N) £T 

2 (R2) 01Mil8 (d) <D*-f £ >^*-h 

[0129] B18 (b) UTouitBRouSffS 
El»©«|fiJc&, (c) BTeuifcliReum 

rtttBUTfcU, Art{I*©*#«ft*©THl 8 
(b) Tft»LTRWtS. 

[0 13 0] 018 (b) f3^bfc[HlSS^T©J:5{C 
M^nil^o ^Dy^TCLKfeKIJRCLKIi 
A777I 1 1 S^LTANDy- h 1 1 2Q-JA* 
S{I«^$n^>o COANDy-H12©MA*« 
Ictt0 18 (a) <&ls]8&Tff T 2 SfcttR 2 
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#{ftij£Sn*. ±!2ANDy-hl 1 2<Dthtl\*s Ay 
77113 ^ItANDy- h 1 1 4(D—j5At}w\Z 
{*y££n^o uOAND^-h 1 1 4(Dfl!l^A^$5SlC^ 
"H" WTO^nil^, ±HBANDy-h 1 1 4 
OiiJ^te* A'y77l 1 5^LTSAD 1 1 6 <DF D 

\zm%znz>o ifc, ANDy- h 1 1 2<D&t>\mw 

t?Uy ^£LT±fBSAD 1 1 6l:^$n§o ±fBS 
AD 1 16Kte, ±12 FDOi&lZ B D^IStf b tlT^ 

[0 13 1] S AD 1 1 6<DFDft\Z\Zm%L<DmM3-- 10 

T> SAD116T11 FDCA777 1 1 5^?.(Di 
^m^^ti, ^O^^^ANDy-M 1 2 ota 

[0 13 2] BDH FDT*&& 2 tlfzMJ&mm A \zm 

^Tzm&mtzmB^&m&TZo fit, bd<d&jj 20 

«A'7 7 7 1 1 7£;frLTf3IBTou£;tteRou<hL 

[0 13 3] ^D7^TCLKt)KfiRCL 
KtCjttT^JtlBAy 77 1 1 1 WANDy- M 12 
7^&£lH]KiC^t£SM£D 1 ^ BDO£t5^{C*f-r^> 
±IBA*u/7r 1 1 7 &{jZ>mm&D 2 £TZ>t. AND 
y-M 1 20tB^I:*tt5±EA77 7l 1 3, AN 
Dy- Hi 4WA777 l i 5^£/<££3iS£EHl&&t;: 
:fctt£iS5£DteD 1 + D2^/j:6J;^II^$nT^ 
£o 30 

[0 13 4] ^(7)SAD^^0^1*M^»[i 

gl^CDcfc^tCD-D 1 + D 2 t^tll*. Tou^^liR 

iiS£Srtn~^t??fcc7) ^7 D7^TCLK^/clJRCLK^ 
^2 r {zmL<UZ>Ctfrt>ftfrZ>. btemmr^D 

K D2 03g^OfHJFp^^{b^^aiLTffli{tLTV^ 0 

[0 13 5] HI 8 (c) <D&]&fimm (b) 
gfc*,&te, AND y — h 1 1 4C0fl!i^A^«^ "L" 40 
jg-r £ - t | C j: ^ TPgcO ^D 7 ^TCLKJ 

[01 36] 11 9 (a) , (b) tt, HI 7lCSRl,fc 
foUf-l $>if?ay{7<P e (3>o) ^^^-r^HK^ 
JI#W&*&/££^LT:fc0. il9 (a) li$e^ |g) 
19 (b) \Z<P o<DZ**i\BlteT-$>Z>„ W,™teC0&yfct*)U 
ffif&\*mC-C:$>Z><DT-mi 9 (a) Tf^bTKiBM 

[0 13 7] Roui^M$nt2e©A'77 7 l 
2 lfr£>teZ>mm®&\Zj:Z>m&D (=2*D2) 50 
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tglCSADl 2 2(^FD(:M$tl^o dOSADl 
2 2\ZteToutfm%2tLT&r). SAD122TTo 
u^TC0iS}ISA^FDT^ta^n-2>o HBD (Half 
BD) tt, iiMft^icFDO^^^^^i^^ilS^L 
-yb<D$LtfFD (t)K(iBD) <£¥#tcF*13l^nT 
TouO^<^>i/^bA/20ii5i^^TSA 
D 1 2 2£ffi£:{f-^te, A'777 1 2 3KJ;£iI3£D2 
£*§fc&IC<J>e<h&£ e 
[0 13 8] tat)*, Rou*&Tou©ISI« J 2 
*D2+AT% To u*6<D e ST0il5Bfi*^0*» 
©D2 + A/2 tUZ>o 

[0 13 9] Ell 9 (b) CDBSSTt), ±EtB«l: L 
TReuiTe u K»LT<I> o#*»Sft3. 

[0 14 0] EI 1 7 \z^l,fc<kvlz, $eA^TouS 
TOilgIS T o u * 6*HJtS ittiO^'fS^y 
tMe^ll^ 3-fc<Do7j*ST e u £ *r<DjIMS£ 
Te u^6ttffi"r*Ci:«c:«k D*-f t Motf»6 
ft*. S^K, ^-T^>i/t Mei t Mo^r^^ii-T^ 

2 0 tc^T. 

[0 14 1] 0 2 OOi^MltBl 8 (b) , 
(c) (DlBl9&t&*fti\zmW&2>. CCT^tlfn 
FDRtfBD^Rtt6«fcZ^SAD12 4, 125 
OHi*OORttia*ORy- h 1 2 6Ti*dtl:J:^ 
T» tM (tMeSMtMo) "5 LT^ 

£0 dOfcft. Affi*»lCi3ttSiIffi«*^fei3:*jfc» 
I:, i^SAD124, 1 2 SCOSSSJCfeORy- h 1 2 
7, 1 2 8jWRttSnTlr>*. ±E-*0ORy-H 
2 7 JcttO e £ "L M ft. MOORy- h 1 

2 8lCMoi " L ** m^nxi^o — 
SAD 1 2 4CttTou^ ftH^OSAD 1 2 5 \Z\*T 

[0 14 2] f-^(Z)AffiAii^n7^TCLK^/clj: 
RCLK01 J^iC 2 ^©t-J *«EirrSf?rBBD D R 
(Double Data Rale) T*§it-5. *>t, S^^-f^ 
>^liTCLK*RCLKOi±3i<!5TjfiSSnT^S 
tlT, ^ □ it\Zfc&LU^£?\Z? 

£JBfoft***&T**. -eciT, ^7 Dy^O5i±^0-y- 

DDRKIC^t^, 

[0 14 3] ifc, E12 1 ©*>r 5>4fy*— mc«t 
<to\Z, Reu (Teu) . Rou (Tou) . Red 
(Ted) , Rod (Tod) £38£S-ti\ dft^Off 

^izmmzitT^-fwfemzn?* 

[0 14 4] 2ny{7<D±L±tfD\zmmi,rzftm2B v 

{7<Dft^m\z^^x\t. mi 8T*mzmwistz<DT^ 

^TH2 2 (a) % (b) *#S5LxKWr^. 



( 16 

29 

[0 14 5] 02 2 (a) . (b) lC*L-fcH8l©«J« 
IJI19 (a) . (b) <Dh<DtmmX'$>K>XiHtim^ 
tfimtJ.&1£WZ<D"C. 019 (a) . (b) t^tist* 

[0 14 6] 02 2 (a) ttflftftl©* Dy *T 1 8 

o*{fl:4B*«-fnfc^Dy^*f^«igg|T»D. 022 

(b) l»S*10?nyi'Tl 8 OftiflrffiJ^-rtlfc^ 

[0 14 7] ^T. 022 (a) ®ElttlC&'t*« T o d 
<Dft£.J5mz-D\,'>TffimzmW?i>. TeutTouO 10 
&*8M«> Z.tMf"o y^TCLK (RCLK) -t<D"b 
OTab5>OT3 6 0gT$!5, S AD 1 2 2 CD F DTIi 

/2£f£-5=b©T-feD. Touji^HBDSiTM^ 

nms^TodUTou*^ i 8 oaffiffljwan 

(RCLK) Ofl±*«0O^-f 3>^i:. S&«ccni 
1 8 OflEtt*!0«rnfc^-f 5>i^lC**bT. «5t-^ 
1 ?^>^^TKI^tlT<5. d©itsi>. 0 2 2 

[0 14 8] RCLK-Cx-^^tb^-T ; 5«-&©rtg6^ 
<5>^©5S^<D^S/&<. ^Oi2 I©*'-* 5 >^?ir 
— HCtk$*XTI^£>. Reu, Rou, Red. Rod 

f4BEK»flfe3nTv'»*'boettfflr*. q (d> «x- 

[0 14 9] ±Elxfc35 2©SHSO»S8T 

njRom(c&*}«Tnflsr«RTxasttiBic-7ir> 30 

#>lc. Teu. Touv Reu, Rou ©H£lsIS§ll5fc 

[0150] @2 3ll Tou. Teu. Rou. Re 

18 (b) . (c). <D\Bl&\Z&x.T&m2tlZ>\ElftV>ffi 
tiZ&TpUX^Z. TUt>t>. 018 (b) ©ES&CDttfc 
DIC02 3 (a) ©EHfcatfc/BSft, 018 (c) ©HI 
»©«*>0«CH2 3 (b) ©0KjMS/BSft*. 

[0151] £©0 2 3(a). (b) t*Lfc|gI!S*« 40 
018 (b) . (c) ^©iUfc-SxhCl^ti. fiS^D 
yf©^-f 5>^*H»-r4fc*»C. H6lw*b3tlHl» 
tKtt6*lTt»*pJ«ag»5 2 t 5 5 tR«tO@gS*< 
jgJO$tlTV»-5^t-C*-&. 0 C P. Tou' . Te 
u'. Rou'. Reu' tfmmt%N\<Dt®B : £:&tt1tfm 
-§-T'£> <0 . Tou. Teu. Rou, ReulJTCL 
K. RCLKifW-ai/fcllff*4. 

[0 15 2] d©*l-&(Ct>. pJgEilMSB5 2 IC*3 

5 4 i^U^;/ 77 5 4*<SS:tt6*lTU-5. 50 
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[0 15 3] td^T, 0 2 -$>0 3 feiZiZTiklstz SAD 
[0 15 4] H*. fl-g&y DyylCjfcfU 02 4(C*-T 

«k?K; roj r 5 j u -tn-eno-tJ-'f 

? ;^5J#0 S; y ^ - LT« 6 <h ^iC^gfiy D -y $ \Z 
[0 15 5] — ©Jgtttt. -^©^W©^Dy^ 

****** s ^ d y ^ 7><<hWc ttsn 

[0156] 12 4IC:fc^T. ^D-y^ 1 ^'E.rtgBlg-f- 
i&fgSrf SADT«i'D7^2ii' 
uyt> 1 ©HWilM^&tbLT.. ^D^i7 l^f,©jijg 
tr*fc*(C. VUvV 2T'<D~Jy$'—tf+ «T^D 7 
£7 1 TCv'^-ii- 5 ©}§-&£, fny? 2TOV7 
5>—tf- 6T'$Oy? 1 T-CDiSyi?—rf+ 6 ©!§■&#. 
^Dyi72<»:i7Dyi7l ©P.3©)gM©i3*B&SS£&£>© 

T-. 0^©«t'5Jc^Dy ^7 oicM-r^rtgeff^©^^^ 

-tt!6»tfT3 5 tt£%. 

[0 15 7] C©«t^JCS AD$ffll*HTH ^gB 
^ □ •> £ © «/ ^ - (DiKWz cfc o T tt d © ^ -y * — 

[0 15 8] -5-dT. 5t©0 2^>0 3^£iflC^L^:SA 
DICfe^Tte, nifDy y-©5>y^-»CJ:*S£«£T 

BJ©^3©*SS©^tc-p^T«TICiSJH^-r^. 
[0 15 9] ST. SAD£)B^£:[H]S§T©*1.gB^D-> 

&Kcn**S^*;fc»©*#ttftiaKf»J«fcO^ 

[0 16 0] 0 2 5 KtkTJ: 5 tCl. 9\-&9 0y{7\ZM 

u 02 4 tn^ic roj a>s> r 5 j ©#-5§&ttU 
n?n<D-y-i 2)W&-z>i>y5>-izm.T\t 6 lphzk 
^u v c \zttt< n^#-^ t m u##*#-r. ^ □ ^ 

1 ©^-f 3 >^65g^^n-5^Dy o tc*fjts-r*rt 

»«^*»±-T«IRHfflV»*a5S«S:. 02 4©*J£© 
£?\Z{7 0y? 2 t^Dy i7 1 £©R.Tr«ajL-&^T. 
?D'v^3i^07i7 1 t©F^. ^Dv^5<hi7P->^ 

i tomT'&mLT i ■y-'f ^^©^^fit^sjsa^b 

T". :ni;?0 7!> ITCyyi'-WlB^tlT, F*9SP 
m^(Oi^y^-\i± 2 6 tttO. m 2 4 ©*§-&«£ 0 



( 17 

3! 

[0161] £ £> Id. ZOyf 5 t? Oyt> 1 t <Dffl<D 
SMS^ffl^-St. l/4lc¥i${t£n-5<DT. ¥-t$$ 
tltt*Jy*-\t±0. 5 6tUO. nmm<Disy5>- 
\t±l. 5 dCO<tptCS ADTffl^^JSMS 

[0 16 2] >A\Z. ^J^.«$t<D12I3JC7KL.fcSADT'. 
d © «k p &¥£Hfc£ Z ©«fc 5 IC LTfT O A -5 . 

[0 16 3] 132 6»i. 0 3l;i^L/cSAD£«£iSb 

/7 p y {7 0)5-1 = >y£I8gpT£&a£>©$fc<D^ji5ffg& 
5 2. 5 5^li0^£*B§LTl<>&. ATJ^Dy 
^teCK<fcb;t. u©CKIift©TCLK1»RCLKl: 

[0 16 4] dWSADfi. FD&tfBDCOfffilCSHS 

oT*gJ5££ttT^-5. SHU, FDtBD y 

£>. FDrtSriKlil/'Ul^FCL i d^itf 3 <>: . GStL 

6 -try htf&lcfcD, -fey h«|fiJc«t-3fctt»««Fffllc 

x*«ea-r*affijL-y h©»£LT>i3£SAa<-fey h 
[0165] ajt/vp^tt. eaiL&^seau 

H:«J6T4 S H 'Jtyh 

s h\z? ay? co zjiftcommm 2>z\ 30 

[0 16 6] 13CSADTI1 SH^-Dy^OlD' 
-1i7)Vmz-ty h*ftTHfc*«. C*T.£ttSlM 9MZ 

t>fz-oT%mmz'i77L&> «-y--r ^;Ko»H*AS:jm 

[0 16 7] 2*M 9 )VV*t-miT <D* SAD© 

*8l£#J£02 7 ICthT. dWfi«JTtiSH&-0<3pS5^»C 

-fey hII)f^$ff^-&-5t)CDT-*'5. 
[0 1 6 8] 02 StpO^P-y^ 3 t^D-yi' 40 

2 ©ffiteA 1 i: LT, ^D->i72<hi7D->i71 CD|B]te A 
2£LT8Hj£$*l*. SH£«j£-T£ttS!c©tf<i«#gB 

cD*ft\ztem?z>vim&&m<± h^n. ^ d ^ 1 

Baiiu 2 tCftiS 1X^5 d $6 

IC. SHft©»&©tfffi«i$g&£4^>t::E#LT. 4i7 
D^i/-y--f 27;UTJ®*lC-fey N-r^i^lcTtltf. HI 2 

5©4-y--f o ^mn^tm^ti^. 

[0 1 6 9] ifctC. CCD-fe-^ h3nt«ffiffl#8B&BD 50 
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CD/^UXiSiSlC^T^^^tC-P^TIftBJt- -5. 0 2 6 
T-gJBJU^«t^i'. SH©#<£{S&g&(Z)-fe-.y hgB<t'J-fe 
y hgfltfJigg^CLKT^BDICAO. Cin#BD£e 
jlbTlK. K^T, 02 7IC^-fcfc5l::. A 1 i A 2 
^IC-^tcE»$nfcSH^^-r^/JN^D-yi7 03a 
**T©ttlB##»#-fe3/ h^tlTV^i, 02 7© 
Tlj £: r 2 J (cBe>n.5<t'5/j:=7&^''e.|Sl^{CCL 
KfttBDCJlAfS. fol, r l j ^SitALfcgBtt 
©-fey h$n^c^L-y HOIXOWI BDTOiiMtr 

'>!i<t5M^i2 8 tC^f. 
[0170] 028 (a) . (b) \t, 1270SAD 

^1 3 0TSI/TU4. h©7Q7fl 3 

OO-ttl-etltCtt T e j <h Toj $#LT, i7Dy^cD 

&m<dv-i t> cd7o y ?tfmmmtLT-ty h 

[0 17 1] ifc. &mm=L-y h<D7ayy 1 3 0 \Z 
ANDy— h 1 3 1 tC^O. — OstlcD^'D^^ 130© 

m*t©AND»ist-3fcai:eian*. d©<fco 

#lxtf02 8 (a) fcSVT.fc'Jfc. 
STt7 hStlfc/h^D-y^ l 3 0*«gLTU5^ 

*4t>*B*aSft«. Tttto*. 02 8 (a) «f. * 
frTHArJE'KT'ny^ 1 3 0fC«fc£il®«»8i3nTgt 
mtteZ. Sfc. 02 8 (b) lC^-T«fc-5{C, ^D-yi7 

oS5f!l { ^t<, r e j o/h7'Dyj'i3 0i r 0 j 

*7a?'^ l 3 0«cJ:*affi*»»l«*n*. 
[0 17 2] fcb. ANDy— h 1 3 HCtoTlSS* 
i67i^<i:. ffl#«»C-fcy hSnfe/J^07f 1 3 0 iC 
»SntSX©'h7P7 ^ 1 3 0 CDMl&tf&M-ZtlTl, 

-5. 

[0 1 7 3) 02 9 (a) . (b) «. SH$r4X>©§6 

zoim-s. 'is7-uy?i3ocDmm\t4mt 

tz0, Z\tl£>\Z r a j . TbJ . T C J . Tdj ?r#t 
TES'JLTVi-S. Sfc. &/h^D-y^ 1 3 Qitmmi'tz 
4 -D(0/^y'a u/^©m^©ANDISa€r<h-5ANDy— 
hi 3 1 oa^^tLXW. 02 9 (a) TKL 
^«-f-&'h7'D y i7 *«»»«Hc-t y h Silfcttffi** b 
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[0 17 4) 112 9 (b) T-li. »»WtC-ty h£*l*: 
«S8©/h^D y Z imVk 0 , £ © t * 7 

C*4*iH:7 h**©'K/D ft. 

"fey h«Iffl^D-^©5^1t)t7 hw»j&«*v»a 

«£ft*. 

[0 17 5] -Ttit>%. Ht». *»TIinfc/h7Dy 
£#Mffi3ftT>§5£fcr^-Ute^. ANDy-h 1 3 1 
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fttz7J\s-ty KD'h y a y?>b&M-£?l2>Z£\Z & -5 . 
W±IC«fcO. ».^^n-5>/h7''D-y^CDg5:fi3-p^i«A.-5 

[0 17 6] i:©J:3fc/jN:ro2/*fc#ttfc«|j£T©5> 

^Tic^sir*. 

[0 17 7] tmpnyZORMZziiL. M2 5 tC* 

[0 17 8] 
[351] 





2£1<DfS 










n— 11M ^^hu 




t + $ n— 5 n-1 




n+1 £ntf)H 





[0 17 9] SH^iai&cotlc^^T'^L. Cft«=> 
©ttJB«8ffl£afflrt3©/h:/Dy£IC#»T. El 2 9 
<D Taj . Tbj . r c j . TdJ -0«t-51CnffilC^ 
S-V-^ZJUT-omMZm^T-ty h&fiot. £•+)- 

l/ncofB&Lfr&^coT?. ±IB^it-fi7;UT-© 
^88#< 1 / n $ ftit <h7'Oy ?\Za y 

hfr£>tez>cDT> ^mmmz^mz-t.y b-zntz/hz? 

ny?\t—-3fcK). ^<D'h7ayi7T'<D±y h^tlfcn. 30 

Ai= Wn+(Si— <5i+1)/n(mod a) • • -(1) 

[0 18 0] A ilioSStLTl^^t,, 0 

^A i <a&ffitz-?. 
[0 18 1] cne«*3cS'h7*D^^C9— -Z>*&\X.\$ 

— S — 2S/n— (n— 1)«<J^ 5+2 5/n 



j £&fcV>T*l*fi$ft£CD7$<|g)2 8-^112 9 
[&2] 

T0= J 1+ 1 ( r + * i- S i + i)/n-( | t A i- Aj) 



[»3] 

J=T0— t = S1+(S-\ — S rui)/n+ AJ- 



•I Ai 



[0 18 2] S*. -6^6 

A i < a"T?$>-5. 
[0 18 3] «fcoT. 
[»4] 



•(4) 



• • • (2) 

' • • (3) 

i^d. 0 2S 



[0 18 4] 

[0 1 8 5] 13O»0S ADI1 n=10*J^T-± 40 
3 61fi t Jy2-<»m3:£tj.Z>. >bz?a y 9 £<h*(7M3:<£>* 
gZlz-tZfrZ^^ZE. a=litnil Ai=0i 

ISC5) 

J=T0— t = 51+(5 1— Sn+i)/n • • -(5) 

[0 18 6] ttiY), isyi?-%m*>'\^<T'Z2>Z.t 
(0 1 8 7] T t££>%. i2 8ti2 9l:SWD7 



[0188] jt, &-y-r^;i/©v?y^-«^±ic7> 

[IS 6] 

51=(1 — /?)r+/3c • • • (6) 

[oi8 9] tux, ten 0 zmxTz. 0^/3 



( 19 ) 



^ 6 X'h 0 . 

[0 19 0] 
[ft 7] 
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[ft 8] 



| 2 c(1.i)=1 
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(8) 



C=Ic(1,i)5i 



(7) 



[0 19 1] ±|g (7) iittC&HT. ( ttffiHEfttl^fB 
SfaiM^HST. c (1. i) IWi'Mtii 

©fflw&ftx-. c (i, i ) >ouz>&frzmfz-r. 

[0 19 2] Jt, (5 i=5®<!:t. c^^clcnt^O 10 

J=H - /?+ " il ^-}r + P (1 + -1) |c(1 .1) 5 1- 



[0 19 3] <h&£. 

[0 19 4] Wi^^/fT-St. rtpSfifOyy^- J 

[0 19 5] '•• 
[ft 9] 



(9) 



[0 19 6] ^JddCTj J (DfaW&WffiTZ,. 

[0 19 7] C<n+ l<Dt2, -rfe*>-6ffiBB©E«* 
&*fc1Mi7;VT-©¥i9£<h-5i:> S±tt r = 5 . 6 i 
= 6. Sn+1 = - <5 09<»:i*T&0, «/hfir=-<5. 5 
i=-<5. <5n+l =- 6<Dt2T'&Z>yb'>e>. ZLtlZ&ft 

[0 19 8] 
[§10] 

n n 



20 



(10) 



[0199] ±ge (io) jK.-emznzji? \z, 112 5 

02 5a«mEtt^a«ic«^«^^^»ffiH«t 
[0 2 0 0] Un+lfi)tg, -r&fc-5*8ia<D{ggift 

T©¥^$rt5«^tj;en+1 O^ftWIEft 1C i-pT J © 
[0 2 0 1] 

tftl 1] 



[0202] & (id &o>%m?&2m<Dmm 

fflrt©M**iEOt€r» T^|3c {1, n+1) £A 
n t^LT. 
[312] 

1 



n+1 



(12) 



[0 2 0 4] T£>£>;i<J:£&-5<h. -<5^J^5if«£ 

[0 2 0 5] 
[ftl 4] 

1 



An< 



n+1 



(14) 



[0 2 0 3] <Dt%. m*\tr = 6- 
= 6<Dt2T'$>0. g/htt r = - 5 . 
I =-«f, (8) iW^S. 

[ftl 3] 

2 + c(1,i)=1-c(1,n+1) • 



<5 i = <5, <5n+l 
<5 i = — <5 . <5n+ 



— S (1-2An)- 



■ (13) 
2^(1 -An) 



[0 2 0 6] ©t^te (11) 5£(D;&32Sg2JiCDffU*§3lH 
rtWfittfttftt), g^dr^iS, s \ = 6, <5n+l - 
- <5<D<fc^T-&0> g/h« r =- 5 , <5i=-<5. <5n+ 
I =<5<t&0. 

[ftl 5) 



< J< S (1 -2An)+ 



2<S(1— An) 



•(15) 



[0 2 0 7] ttS.Z>. 

[0 2 0 8] «±^e, 4BligSESflrtT-¥«3£ 40 

¥^Srt2>«-&«. An= l/3/0<^ft<^»^tlg7t*^ 

«^SBi7D-v^(7)^^T-S<k^<. SSJi^TT't) (1 
5) Sfn = 2 <!: LT»»^«kc)lC. iAa (1-3A 

[0 2 0 9] ifc. ?)l><D¥&)&tZ>mG\*An 

= i/5W©^ngfc>e.4t'f ovmt 2 0% 

UU: ©*§!?]*< $>tU;L yy^-tt^D y^coSST- 50 



SEfb&<. 2 0%WTT't> (15) 5£Tn = 4<hbT#- 
^-S.k'piC. S*<5 (l-5An) /2CDy^^ — ©ii 

[0210] ?)icD¥-&)&tr>rzibmmfr\$- *s 

Abtl^dtlC^feOtt^l-i. £EfggUCC>*§"SCDAn = 0 
iTtltj, 02 5©^tlSl«05^*^e.tl-5C:i« 

[0 2 11] ^IC±SSL/ick^^/h^'D<>/7^lS}tt^- 
<;/ h <b U -5 mtiCD S A D <DMW tfttz ESSIES Si3 
0 Ic^kT. 
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[0 2 12] H3 (Hi, 5fc<DE12 8 CSLfcBDSA* 

©^P:yJhMWW14h 1 4 2 <h lflKDNO R 

^F<>/W14 1, 1 4 2 14, 5fc<DH4Kl5KLjfc2 
(@O^P^i7 H-f >/\— ^4 4, 4 5 (Ctt^-f^fcCDT 

±BSNORy-h 1 4 3tt» 5fe<DH4lC*LfeOA # - 
^4 6i, B2 8^C0ANDy- h 1 3 1 tOfitffiS:* 10 
4afllAfct><D-C*(5* dfiDNO-Ry-h 1 4 3tCtt±f2 
2m<Di7 0yi7 H-f >/\-^ 1 4 1 , 14 2(0ffiM* 

hrt<D2<@<D£7 ^ H-f >A— ^ 14 1, 14 2 

«<. &mm3--y Mi, a»e#<D««t«s 20 

[0 2 14] CO»^©FD©**W34«ric»4, i3 1 

A-^151, 1"5 2tt, 5t<^)H4tC^lxfc2fflOi7D 
'^H^/A-^4 1> 4 2 \ZttfoLTl*Z> 0 N 
ORy-M5 3H jtOB4l:SLM>/1-i'4 3 
tANDir- M31 tO«*S:*4a'«iLfct>OT* 
0, CONORS- h 1 5 3^tt±l5 2fi(Di7.Du/^ H 
^>A-^15h 1 5 2(&ai*a*«*&;£tl*. 30 
[0 2 15] 03 2H ±E#H^yhrti:R»6 

[0 2i6] d©#cffi«i#e8^*5i^T, mism&o/- 
H t interna cd y - k <h cd h ic n-?n 2 <s <d p 5^ -v 

^MtfNft^MOS h^>>^^ 16 1-16 4 
jtfBHfcflASftT^*. 40 

[0 2 17] PftWMOSh7>yX^l 6 1^' 
- Mete, /^l/ARCLiofcb< ttRCLiertW >A- 
^165S:^LT««Sn5. Pft^MOSh^/ 

*>7^ 1 6 2-©y— Hcte, ^-r**n»ffl*^ai*s 

tlSfl^/R o L < tt/R e N?-** 
MOS h^>^X^ 1 6 3<Dy—hlZ\t. Wm^^m 
»»i^H3*SnS«fSot>L<BS e^Sn 
t*MdOS h7>y^^ 1 6 4 0y- H: 
tt, A;^FCLiot>KttFCLie^ttSS*n^>. 
[0218] fit, Pft^MOSh7>yX^l 50 
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6 2tNft*MOS h7>y^^ 1 6 3 <Dfi?iJ}gj^ 
/-K^5>$i]iAM/Q k =bb< t4/Qk+l &lht}$ 
ft, 2$\ZC<DfflW/*)lX/QkbL<\Z/Qki\ 
>rt-$ l 6 6TSe*r^dt«c:«tO, Mi/tMQk 
t>b<t4Qk+l ^ttJrtSft*. 
[0 2 19] ttffift&ffi<Z>ffiI98Ett:. fft-fftlfiON 
ORy-M'6 7, NANDy— h 1 6 8 2M<D^ 
>/W16 9> 17 0ti^MSni^§ e NOR 
y-hl6 7i:B, *JW«#/Fot>b<tt/F etSI 
SHI§BPMi^«$n-5. NANDy-M6 8l: 
tt. «W«^FofeU<»4Fet«y»«*BPM}6««*e 
£*l£> 0 f bT, NORy-H 6 7©ffi#aW>A- 
^ 1 6 9TK«;5n*;i£KJ:oTfc<D«-^/Rot>L 
<tt/Rei^4Stl, NANDy- h 1 6 8<D&Jjtf 
-f >/t— * 1 7 OTSeStlSClifcck-pTitOlt^S 
ot)KliSe^4^. 

[0 2 2 0] B3 2tC*bfctt»ffJ*«»4, h^>^X 
^162^:16 3©tt*J«l*y--F*«-fc:y h/*)±y h 

vtmizfoCfzm^zftttzm^y-FtuK). h?> 
z/7,?l 6 ltl 6 2\zz.<Dm^;-F\zm$i$:mi&T 

Z>fztb<D*>0)T*$>Q. h?>isX* 1 6 3 t 1 6 4f4d 
OfS^y— K*>S«W£3l£ft< fc©T&2>. fit, 
h 5 1 63il 6 4 3&«*fcWa*J8»cStlfci 

#fc±E«*y-Hfc-fc* htHA C/Q= "L" * Q = 
"H" ) **?#Stt* h^>>*A^ 1 6 1 t 1 6 2^(C 

(/Q= M H" , Q= "L" ) Wlb^c 
[0 2 2 1] -r^fc-S. fiij^/X;i/AFCLiot>b< ttF 
CL ieJCcfcoTf&Jffl/WAQk t> b < ^S[^± 

u/ hffijf££fT*5<Dte, FCLio&StfS FCLiefc 
SBSe^nfn "H M <D<b#T<&<2>. 
[0 2 2 2] #»«EF»fcL FD£tH/£-r*®M 

^L-u/ h^5©/^RCLiofel< teR CLieSrS^t 
TUty h«^{C^n, ft^/t;i^Qkfcb<teQk+l 
3Wfc-ST*«*. b^U fout^f MftflFSfTiOtt, 
R C L i o& b teV Ro, R C L i efc b R e tfttl^ 

ft "L" ©tms. 

[0 2 2 3] llf/Ro, S oGDl^;i/te/Fo, Fo 

ic«fcoT»iwsn, fo*< m l" otsttt-tn-fn 

/U-ty hmrfrft-f* &w}<DQk<Dttm&?^ + $y 
2mzm&2ft2>o (If/Re, Sei/Fe, Fei; 

[0 2 2 4] CCDct-piC. ^J^ff^Fo-^Fe^^JiWr 
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[0 2 2 5] ±EO«t5lC2lM^T¥^££*»3' 
[0226] 033 (a) KtSTIeJ&W:, & 2 CL 

Kttbm/vvx f c l o cDRKjf *t#«i6sns AN 
Dy- h i 7 1 ffl'mm^F e £Bwepsraas-r*ii 

S£[h]K17 2£> Sftl»ffl#FoSBf^l«PiBiSffi'r*ilS 10 
@&17 3<h, ±EANDy- M 7 1 OBJ* a i±E 

assess 1 7 2©5SKm*£0«#iestt*NANDy-- 

H74i, ±EANDy-M 7 1 (DtHtf a fc±B» 
550&S1 7 3©iI3iai*fc3W«*6Sn*NANDy— h 

tlT? »J y ^7 D 7 /0B*««t5 2 i©N ANDy 
— M 7 6, 177 tSWUTV^. 

[0 2 2 7] NANDy- M 7 6\ 17 7*nftlO 
^lOAiMtLT. NANDy-M 7 4, 1 7 20 

eli±ENANDy-M 7 6, 1 7 7 CDttS^fW^ t U 
Ttten^o C^T»6nfc«»ffl^Fo, FelUX 
HISS1 7 2, 1 7 3l:7Y-H/b9Sn5. 
[0 2 2 8] 03 3 (b) tt. RB (a) *<DW&m& 

1 7 2> 17 3^n-?nco^MEiss^^^Lxvi 
mmmisi&temmzffifiLznTteQ^ jlss an Dy 

-hi 7 1 CDffi^fTSf a £>£*£{§#/ art* "H" cot# 
{Cltif^UTif^F e t).l<(iFo^gn^D7^ K 
^>n—2\ 8 It, ±B«*art< "H M (Dt^tcBW 30 
bT±IBi7D^i7 H< 1 8 1 (Dltitl /-FCDim 

*<?uy 9 K-f 1 8 2 ifi^JS^ 

i 8 iom*y-Ko{f#^itii;y-Kic:jE!ffiS*r 
^iEJsaiHigsi 8 3 i^bM^mt^. 

[0229] 03 3 (a) lCSSnfc*JW«^«£ln]& 
«, 2fflONANDy-M 7 6, 1 7 7*>?)ft57'J 

i^Fo, FeO«iH £D.>£CLK**:SL-6±a* 40 
0, BU^/^;UX^FD^A^^n^mJT^31/^;UX^B 

D+srejssnT^s«^(^ m^<i7)^m\zwom 

V. @3 0C^tBDI:J:oT, COfcggc^OB DO® 
[0 2 3 0] ^(C, 0 2 9lZ«JEbfc41t< t7)lT'¥-&) 

[0 2 3 1 ] 03 4te, 0 2 9C0^^OBD^m^M(C 50 



) 1 - 3 1 6 7 0 6 

40 

? H-T >/S— ^ 1 4 1 > 1 4 2 £ 1 lONORy- h 1 

4 4 tfrZffif&'ZriT^Zo :ONORy-M4 4 
tt, jfe©H3 0 tONORy- M 4 3 tliSftO, 4 

[0 2 3 2] H3 5H H2 9^0FDSA#«i: 

^R>/W15L l'5 2tli©NORy-M 

5 4t*6M3nT^. eicONORy- h 1 5 4 
H ^0 3 1^NORy-H5 3tttSftt), 4 

[0 2 3 3] 03 6H ±fE<0<fc-5K:4U--f {7)W^ 

*> 0 0*, ««"^?H^/£SB»*^tt^8«J*»T*s. 

MOSh7>vX^191-194t, 2<StfK>A- 
? 1 9 5, 1 9 6 tT«^ftXW. Pft*MO 
S Y^yVTs^ 1 9 l(Dy-M:ll /i;i/XRCLia, 
RCLib, RCLic, R C L idCD? ftO^ftl^— ^<Z> 

m-^w >/t— * 195 s^txttfesns. 

[0 2 3 4] Pft^MOSh7>yX^19 2©y 

-Mete, »»-r*»Jfai»^6Ui*sn*«#/Ra. 

/Rb, /Rc, /RcKD'S^^fn^- ^Ofl-^fS 
ifSStl*. Nf t*MOS h7>^X? 1 9 3©y- 

b. sc, sdcD^-sviTti^— ^>o{i^et*s$n 

£>„ Nft^MOS h7>y7^1 9 4^y-M: 
te, y^XFCLia, FCLib, FCLic, FCLidO 

[0 2 3 5] fix, Pft*WOSh7>yX^l 
9 2 tNft*MOS h^>f/X5 7 1 9 3(Dia^J«SK 
/-K*^*l»/tWQk, /Qk+1 • /Qk+2 , / 
Qk+3 <Do%\,*-rtlfr—-DWth1j2tl* £t>\ZZL<D%m 
/^l/VQk, /Qk+l , /Qk+2 . /Qk+3 >A* 
-^19 6XSgnctl:«J:0, WPAil/XQk, Q 
k+I , Qk+2 , Qk+3 <D o % ^"Tn^— ifrlhJjZn 

[0 2 3 6] ttttft&8*0ftlH)8Ett. -tft-t'ti 1 ffl<0N 
ORy-M 97, NANDy-M 9 8 t, 2{@(7M 
>A-^ 1 9 9, 2 0 0 £*>SffiJdtSttTl^*. NOR 
y-M9 7\Z\*. *««l«*t/Fa, /Fb, /Fc, 
/F d<Dvt> lifft*-^4 5tC7)$i]P{I^ BPMt 
&£n3o NANDy-hl9 8CH »JW«^Fa. 
Fb, Fc, F 6<Dv%\,^nfr--Dt9c<Dfflfflm^B 
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PM**fl«82n*. f LT, NORy-h 1 9 7 0tBA 
*W >A'-* 1 9 9T~Kfc2t\2>Zt\Z£-oT9t<Dmn 
/Ra, /Rb, /Rc, /Rd^^^l^W-^ 
5£±£n, NANDy-h 1 9 8(7)ffiMW >A'~^2 
0 0TJ£iE£tt£Cl£lCc£^T5fc<^f-^S a, Sb, S 
c, Sd^p^^W^HStl^o 
[0 2 3 7] EI 3 6(C7nLfcttSi«}#g|5H, mjilA^X 
FCLia, FCLib, FCLic, F CL\6<D^-rtlfrlZ 
£^T$WAJl/XQk, Qk+1 , Qk+2 , Qk+3 (D^-f 

a, FCLib&£kfSb> FCLic^tfSc, FCL 
id&«btfSd7^tl-?*l "H" c£>£#T£*o 
[0 2 3 8] £fc* tt^^gEte* FD£*g/£-r*il5£ 
a-yh^bOMil/XRCLia, RCLib, RCLic, 
RCLidO^m^^SttT'Jil^ htKSIM^n, *J#P 
/^7Qk, Qk+! , Qk+2 , Qk+3 <D^m^iLt> 
T#£ e L^U dCDU-tr^ hW)ft&i=r?<Dte. RCL 
ia&£tt/Ra, RCLib^btf/Rb, RCLic&£ 
tf/Rc, RCLid^^tf/Rd^n-^tl "L" <D£ 20 

[0 2 3 9] P/Ra, Sa^l/^M/F 

a, FalCctoTMWSn. Fa* "L" <D<h£t;:te^ 
tl^n M H" , "L" £&(3, £®£#ttttffi«J#»<& 

^Sy^WKUMesn*. If^/Rb, Sb£/Fb, 
Fb, {f-^/Rc, Sc^/Fc, Fc, {f-Sf/Rd, 
Sdt/Fd, FdlC^^TfclU^Tfe^o 
[0 2 4 0] ZL(DXo\Z, *IWffl-S§F a, Fb, Fc, 
Fd^$iJt»r^CtT^«^<^W?^ci:^^;i/&ft 30 

[0 2 4 1] cne^SJ^fl^F a, Fb, F 

[0 2 4 2] ±m<oxo\z4^-^ ^j\yx^m^t^>m^ 

\Z. ft&ZUyZCDAV'i {?)V~T:F a, Fb, Fc, F 

d^ms^AT^ct^tcrso 

[0243] 03 7 (a) {C^fE^^ia 3 3 (a) O 

CCDHJS&li, -f >A-^2 0 1, :^>/t^2 0 1 40 
Ota*S:mS^Pflii3£r4iliSIsJK2 0 2, ^cOilSE 
0 2<oai*t±BS«^Fo t*<«JS*n*NAND 
y-h 2 0 3, :ONANDy-h 2 0 3©H3ASgg 
tMWW 2 0 4A^/j:!), (ItFoOiU^O 

s§2 o 5 mwm^Fee&m7£&rs&mTz>ig&Ei& 
206 1. mmm^Foo$:m3£mmmm-rz>m&®&2 

0 7<h, ±IBXy >*/WX«£|5|g8 2 0 5^ffi*fl^b 
£±feS5£[E]&2 0 6<D33£ttS*£rt<«*6*ft*NAN 
Dy-b 2 0 8<h, ±g2Xy v ? A^584lsl8S2 0 5 W 50 



( 22 ) ftfflW- 1 1 - 3 1 6 7 0 6 
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ttS^{I^b<h±IBS5Sl£lS&2 0 7 (BilJEffiattfflWSS 

nsNANDy- h 2 o 9 1, ^n^n-^otts^fi-st 

42i©NANDy-h2 10, 2 11tS#lt^ 

[0 2 4 4] ±ENANDy-H2 10,21 
nO-^BCQA^ffl-^<hLT, ±I2N ANDy— h 2 0 

8,20 9©ai*«#A<«)(&sna. ^lt> 

Foo, Feett, ±fBNANDy-h 2 1 0, 2 1 1 Offi 
^fi^<hLTt#bn^o ££T»5ttfc*J»«*IFo(K 
Feete, 31SIH1K2 0 6, 2 0 7 - hV\*y ^ $*i 

[0 2 4 5] 03 7 (b) \t % mm (a) ^OiliEIUB 
2 0 6, 2 0 7*n-ftl©ft#ttI3B*jBjctSLT^ 

;U*%£[e]&S2 0 5©HlAfflfb©KKfit/b# 
"H" ©i€r«C»f^bT(i^Fcet>b<ttFooS:S<E-r 
Si7D7^hW>A-^2 2 1t, _LfBfI^b# *' H " 
Ot€tC»!)f^LT±IB^D^/7 >/\*-* 2 2 1 
*y-HO«ftfiCn?D7? F<Wt-*2 2 2 

t , mmm 2 ntz 2 m<D^ >/\- ^ * & & 0 ±e.* □ 

K-f >A-^ 2 2 1 coffin/- K©«**Wli;/- 
FK:E»aT*jE»«III»2 2 3 i^bM$nx^ 

[0 2 4 6] 03 7 (c) tt, ft<5jPWfl§FoStfF 
e<h, RIBI (a) C7)[ElS&{CctoTi#e>n^*JWfi^Fo 
0, Fee<h*£>, f&JWl^Fa, Fb, Fc, FdRL* 
ZLn^coK&fe^/F a, /Fb, /Fc, /Fd£5E 
*T*lHl88^)«fiE**bTt^. C1O03 7 (c) fc^ 
LfcEJSStt, Fai/Fa, Fbi/Fb, Fct/F 
c, Fdt/Fd<04aco{i#S:5S^*r*>J:»(C4fflK 

[0 2 4 7] C<DIsl!SttANDy- h 2 2 4i-f 
^2 2 5 t!5^M$nTW. ANDy-h2 2 4l: 
tef&JSffS^tF o£Foo, Fe^Foo, Fo£Fee, Fe 
tFee^ftlSSn, uOAND^r- h 2 2 4 *>e>tt»J19 
(l§Fa, Fb, Fc, F d #fchi;ft fl/T, CI 
OSflffilfs^Fa, Fb, Fc, Fd*WWW225 
iCioTRK^tl^CiilCctOriiJfPff^/F a, /F 
b, /Fc, /Fdm^tl^ 
[0 2 4 8] 03 6 (a) fc*$ftfcfflWffi*t«£lalB 
iCi5^T*>, 2i0NANDy-H2 1O l 2 1 l^b 
&*7U ^^^D^^SKTm^Foo, Fee©W*3&«RI 

{f-^Foo, Fee(D«Si$^A*fc»(C«^F oOi^± 
*<0**UfflbT^«j«**BI3 3 (a) ©fcOiimo 

Tt>s. "r^tot. iit-f>;^^ic{i^Fo*5jL^± 

<f-*§Foo<h Feete 2 it-f i7 ;Ufit WTIrI Ut^^ 
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-&T, i7)l>T'— jl-r«)$iJiP<f^F a. Fb, F 

c, Fd<t-^OS6fB^<&S!*-r-5C:t^T-#-2)o 

[0249] ^©etpjc. m3<Dnm<Dmm\zjLtiis % 
iM^;i/T¥*rr&J:3JcL/t©T. 
mm \z in XX . fl-SB ? d y £ © v v * - \z «fc s JIf5« $ 

[0 2 5 0] 

[fgBJ]©^*] «±R9! Ufe «t ? 1C Z. (D&W lC«fcft#, 
^ ' J ^ ^ — ) P £ ;* ^ i J n > h D — =7 t. © ffl © ) \ 7, © 

x- 9 m&tfnm-v * & 9 i&mkm. mm -> x =? a r 

[0iS©tBiiiifciftBJ3] 

[si] c©5ewo«a*iJiwr*fc*K«fflsn*— 

y^BRtf-tO^-f 3>2f?-*- K 20 
[0 2] ^c^lCieiE^tafcS AD (Synchronous Adjust 
able Delay) ^ISiy- h l/^;i>Rtf ->>#;UT:g*:pEb 
JtlEl880. 

[03] B2 tttftft58E*CDS ADOM*St^P 
iy£7 0. 

[14] H3IC*UfcSADOajgEKO»««:#|j«S 
[05] H3»C*U&SAD©»f^<0— «**-TiJ'-f 5 

[0 6] ;r©f£?fl©SiSl©f|}ig©^T<£ffl$ft-5SA 30 
D CO^fiE$:iKt"lHlS§0. 

[0 7] H6 0SAD+©Rraa5Sffl©JI#»«tigBS* 
BE0. 

[0 8] 07 ©nj^jiMSBcisw e.ns^-r y^iuss© 
[09] 0 8ic^-r7.-f v?iei&<Dffimzmm-$tiz>ft\ 

*0. 

[010] 0 9lC*>tt4 HH©EIK3.-.;/ b©i¥*01&lH) 
S§$J&£*T0. 40 

[011] ^©^©srti <Dmm<Dmmzg?;z>->7,TA 
£0. 

[012] Z(DRW<Dmi<DmM<W&m\Zli^T. 4£ 
•;/ h©A-X hx-*£i|£i2ILTl£IAT3*J£©lJ)fe£ 

[013] ^©^©^©^©^(C^S^'J 

[014] mtnmmmmiz&wzm&i.nvnyfm 
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[015] Sg2©HJB©?BffiC*t»T. ^t'Jtya- 
^ A* 7, ±T5 r - * ©»?£ £i£ Z. £ "Tie f^-D^r- 

- K 

[016] »2 0StEll©»ffit:*sW*aS!c©rt»^ny 

? <vm& £*-r ^ •< 5 > 2^ * - h . 

[01 7] fg2©IUS©MIi:::fcHT, SAD£fflV>T 
[01 8] 01 6. 01 7«tJ©SaF«qg|5i7D^i7$r%^ 

[019] 0 1 7{C^LfcrtgB^-f S.>if7ayi7^9t 

[02 0] H2©mg©^.IC*3ViT. *-f5>^tM 
*^^-r-£.0!SO0SS0. 
[02 1] ^2©Hi6CD?g^fc*UT, ^D7?TCL 

[02 2] SB2©^«©»|8t:*3l,iT. ^n^i7©5t± 

jjtojcrajwLfcrtas^ay^ti 8 ogftts^-rftfc? 
□ •^ $:%*-r4[s]ss©^*^-r0. 

[02 3] 2£2©3SJ£<Z>^SIK:*5^T, rt»^Py?T 
ou. Teu, Rou, Reu izSJ^'M^Wtm^ft^ 
% «fc -5 lc d i7fg^0Sg©lHlSS0„ 

[02 4] *l-a^Dyi7iIl©n«^ny^3ii*fipt?5?y 

[025] z.<D^^3<Dmm<Dmm<Dmm^mmr 

[02 6] 0 3lC^LfcSAD^S^QlL.T^-r7"Dy 

i7 0. 

[02 7] ^3©HSS©JgffitC*5t»T. ^-SS^Ory^J- 
^*n-5^-y^-S2-y--fi7;i'T 5 P15{k-r-5«-&©SA 
D©«5fiEi&^-r^'D-y^0. 

[02 8] *3©Jltt©JB»lC*l»T, ^S6^D^^{c 
t Sn?> y 7 5- - 5 2 -tt-f i» ;R¥^ftt 51^© B D 
©#5fi)c Sr^T ^ □ v 9 0. 

[02 9] m3COmMCD]fmiZ&^T, n^zayziz 
t^y7^~^4^ i7 Jl/T¥^tT * B D 

©I?5pK5-^T7'd ^ ^0. 
[03 0] ^3©*JE©ff^tc*i^T. ngS^D-yi'il 
* ft 4 -7 ^ - ^ 2 *J-f i7 )VX'^\tt -5 ^tC B D © 
/^□7?JlM^-7 h<J:LtlJ-&©BD©m#:B^ 

^iHi^fi!c^^-r0. 

[03 1] ^3©^$g©Jg^!^*5'^T. ^ggi?n->. 
^Sft^> ! ^^-S:2it'fi7;UT'¥l^-ftf-5^ICFD© 
/h^Dyd/* liiSff^.-^ h<tLtiJ-&©FD©^W 
7i0Sgffifi5c*^-T0. 
[03 2] ^3©HMO^JC*5UT. ^gC^Dy^JC 



( 24 ) 
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ft* V v £ 2 1M >? ;UT¥^Ktf Z>fc<DVim& 

[03 3] m3 2 <D®&rmmt<n& fflWm^F F 

[0 3 4] &3<DmM<DMmz&^T. ^g^n^lC 
^ £ n £ > # y> - «■ 4 It -f £ ^ W f * IK fc F D (D 

[03 6] »3©*«<0JB»K:43V>T. fttoPUyptZ- 

[03 7] 03 6<0@KT«ffl;*ft*#J!»«*§F a, F 
b, Fc, Fd^^*-r^*J^{t^%^lHlK^lpIgS0. 
[03 8] — JlSW^^^U#-K^X^AC08EIBSWfe« 

[03 9] ^^U3>hD-^(hS^^)^C7)^^: , J : e> ? 

a-;W«gShfci^ =e 'J K yXfA^K 
[04 0] 0 3 9 ic^Ufca^O^^U^— HvXrA 

1 1 - A*A'y7 7, 

1 3-SAD (Synchronous Adjustable Delay) * 

26,2 7-mm®&* 

5 1, 5 3, 5 4, 5 6, 5 7— .Ay7 7v 

5 2, 5 5-pJ^ai3£SB, 

6 1 -JMfcilJi*^, 

6 2 - 1, 6 2 - y^ElgS, 

6 3, 6 4, 6 8-Pft^MOSh7>y7^, 

6 5, 6 6, 6 9, 7 4-8 5-Nft^MOSh7 

6 7-CMOSi!O^D7* hM>/^, 
7 



10 



20 



30 



1 - 3 1 6 7 0 6 
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7 1 -tnjg&n-*;/ K 

7 2,7 

8 6-NANDy- K 

8 7-- f >n—9 + 

9 1,9 2-SAD, 

9 3"OT>Ft3-^ 

9 4,9 5-ft»»EI», 

9 6--r-^A*IW»ISIgS. 

9 7»-^-*a**i]»EH», 

101. 102, 111, 113, 115 

2 1, 12 

1 0 3— 1 0 6-NANDy- h, 
1 1 4-ANDir- K 

122, 124, 12 5-SAD 
1 2 7, 1 2 8— ORy— K 

AND^-h, 
14 2, 15 1 



117,1 



1 1 6 

12 6 

1 3 0 

1 3 1 

14 1 

1 4 3 

16 1 



1 4 4, 
16 2, 



1 5 3 
1 9 1 



1 5 2 —{?Uy{? K-f >n— 

1 5 4-NORy- K 

1 9 2-P?t^MOS h 



1 6 3, 1 6 4, 1 9 3, 1 9 4-Nft^MOSh 

1 6 5, 1 6 6, 1 9 5, 1 9 6--f>A-^, 

1 6 7, 1 9 7-NORir- K 

1 6 8, 1 9 8-NANDy- K 

169, 170, 199, 200, 201, 204, 2 

2 5--T >/t— ^, 

1 7 1, 2 2 4-ANDir- K 



17 2, 17 3 
1.74-177 
- K 



2 0 6, 2 0 7— a® BBS, 

2 0 3, 2 0 8-21 1 •••NAND-y 



18 1, 

9s 

18 3, 
2 0 2- 
2 0 5- 
MEC- 



1 8 2, 2 2 1, 2 2 2 - -^7? K-f >A- 

2 2 3-iE!ffiaiHl8&, 



40 MM-^tUtya-;!/. 
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1 










s 

j BD 





RCLui 

CLK 
CLK 



RCLK 



MM3 



t2 



ZD 



(b) 



(a) 



{=3 
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I 
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